A new technique of coronary artery ligation: experimental myocardial infarction in rats in vivo with reduced mortality.
In vivo models of myocardial infarction following coronary artery ligation in the rat still suffer from high early mortality and a low rate of success of myocardial infarction. This study investigated the possibility of reducing early mortality and increasing the rate of myocardial infarction by modifications of surgical techniques. Eighteen rats were divided into two groups: normal control (3 rats) and ligation (15 rats). The major modifications of surgical techniques used in this study include: (1) no exteriorization of the heart, (2) ligation of the origins of the branches rather than the main trunk of the left coronary artery, (3) removal of air from the chest after closure, (4) supplying oxygen immediately after extubation. Following surgery, the rats recovered uneventfully and 11 rats were alive after 16 weeks. One rat, with a large myocardial infarction, died 2 h after surgery. Early mortality (during surgery and 1 week after surgery) was 6.7% with a success rate of myocardial infarction of 85%. The left ventricle in the ligation group showed significant dilation relative to normal and sham-operated control hearts (317% of control hearts, p < 0.001). However, myocardial mass did not increase. The average infarct size was 33%. These results demonstrate that a reduction in early mortality and an increased success rate of myocardial infarction can be achieved by modifications of surgical techniques.